Cytotoxicity of fluoroethylating agents is potentiated by O6-benzylguanine.
O6-Benzylguanine (BG) is a potent depleter of a repair enzyme O6-alkylguanine-DNA alkyltransferase. Pretreatment of cells with BG potentiates the cytotoxicity of chloroethylating anti-cancer agents. In this study we used HeLa S3 cells to examine the cytotoxic potentiation of 39 compounds after BG pretreatment. Compounds tested included anti-cancer agents and carcinogens, and among them only the cytotoxicity of methylating, chloroethylating and fluoroethylating agents was potentiated. This is the first description of the cytotoxic potentiation of fluoroethylating agents. Potentiation ratios were found to vary even among compounds possessing the same alkylating group. By pretreatment with 10 microM of BG, the cytotoxicity of methylating agents such as N-methyl-N-nitrosourea and streptozotocine was potentiated 3.7 and 9.4 fold, respectively. For chloroethylating agents, the potentiation ratios were 3.5 for N-chloroethyl-N-nitrosourea, 8.6 for N-[(4-amino-2-methyl-5-pyrimidinyl)methyl]-N'-(2-chloroethyl)-N'-nitroso urea (ACNU), 2.2 for N,N'-bis(2-chloroethyl)-N-nitrosourea (BCNU), 3.0 for N-(2-chloroethyl)-N'-cyclohexyl-N-nitrosourea (CCNU) and 5.2 for chloroethyl methanesulfonate. With respect to fluoroethylating agents, the potentiation ratios were 7.2 for N-fluoroethyl-N-nitrosourea, 2.0 for N-cyclohexyl-N'-fluoroethyl-N'-nitrosourea and 5.5 for fluoroethyl methanesulfonate. No effect was observed with the bromoethylating agent, N-bromoethyl-N-nitrosourea. There was no potentiation of the cytotoxicity of anti-cancer agents such as mitomycin C (MMC), cisplatin (CDDP), 5-fluorouracil (5FU), bleomycin (BLM), prednisolone, camptothecin, etoposide, methotrexate or vinblastine. A possible mechanism for the cytotoxic potentiation of the test compounds by BG pretreatment is discussed.